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(54) ELEMENT ISOLATION FORMING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To form an element 
isolation in a semiconductor substrate, even though 
an etchback process is not provided. 

SOLUTION: This element isolation forming method 
consists of the steps, wherein a stopper film 1 is 
formed on the upper surface of a semiconductor 
substrate 2, the film 1 and the substrate 2 are 
patterned to form isolation grooves 3, then an 
insulating film having steps is formed on the film 1 
and the grooves 3 and in a first process continued 
to the formation of the insulating film, the steps 
of the insulating film are flattened into a step 
lower than 0.2 ^m using a first polishing agent and 
in a second process, and the insulating film on the 
film 1 is removed by using a second polishing agent 
on an etching agent. 
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tt^ffiffiMiJt Lra, ^S^^y^Sft^fe© t L 
t> 7 ^ y ;m s /t it * $ y y mm^fomzv 7 
yt-v A^s/ta h y x*/-;i/75 y& #u ex 
;b7;P3-;^©7jx!§tt©«^?H, t>7 U ;« 
7>t-7 A, #y ^>xfy777 y ;l/x-r;Mifi 
177^7X 75yKII¥f*t^fflt?>ci;^-e 

£tc z<DmzymmM*y&nms®$u 7k 

?§ttli^ * yftWffiffim 7;P^;wy^yx;K7 * 

y wmmm t s c t # ■? t > 7j<}§i4^^ * yftwrnrs 
tt^ij^^flfffl bT t <fc k IS^ * y ttWffirSttM©5>? 

lli, 1 0 0-5 0 0 0 0 1$m Lh\ mfefeMQW, 

mmt wsstut^-fey yxx^y-^ 

7 ftf#5a^ffiL7c^c a, mitt u y 
xx y y -RtfWffiS14M7j<^r«©fftl&3ia^f@SiJti 
iu EWrtt?3fsaifit ft s <k 7 tii-g-r s c 1 1 nr 

ft-t y y i,w^j©ea^*m-rs«^*^5*v 
wgjsaswgfi^©wjg#i4taii^ft^«^ii& 
nftiycai, ^ffirS'[4M©^77StMiaft^o 

[0 0 4 4] ftfc\ H-©xtSX«fgr©xtSfcfetj-§ 
^^*yttWffi'[4M©^S L^MK, 5ttS(Mfc LT^^ 

* yttWffittM^ffl^/c^a^©*^t? ©-es 

So 

[0045] *m(om?ftffi&f£ffi;-em^ftzm 
wmxf* v v > m<Dmm t l t, \m c v d 
y y xv c v d mmmf sti5 0 c n s © c v d mr* 
m^nzWMfcte, s njgtLT^yyyy: s ih 
4> Th^j-h^yy^y. (teos) MMMt 
bxmm-- 02, tvy : os%zm^ 0 mmc \m 
cvmickzmimmmfcmz, s irjgtLryyn 
;i>yyy : simchf, mMW,tLT7y^~7 : 

[0 0 4 6] *^tfc'^Ta, litLTWftil 

hyy^^gltfSffltswjgsatLTa, 



(7) 



11 



s) sss^tts-iswawjgs«*we^So wig 
ft urn -isewaft, &*a#y7U*x 

ffljgftfc a C M P ftfjg^/c S S cfc a ^lAPX^ffifil 

m&?mm&mm-$*^£5k2o o r pm « 

ItlAmift^J; ^tlOOkP aMS L 10 
v\ Sf^LT^s^ swtwigM^y/if-ei 

[0 0 4 7] S»7^©W*a«^ i&fotn?&< 
» 7k°y F777#£ffl^T W*8f5±(-tt» 

t, fmm<o±\c, mmmu zommrm 
xmtzctic&oT, mmmmvwmmtnu 20 

[0048] m2\rm.<Dm^Mfcmm*?o 02 

(1) £02 (2) tt, HI (1) £B (2) itRlCX 
ISTSD, 02 (3) «H 2 (2) Lfc&fc, 

/tttiit?fe d , c ©^ c p mic j; k> am wmmm 4 & 

^£LT02 (4) ©ttJgfcU X'yfy^'LTXh-y 
^SIl£fi£L-rH2 (5) ©|g^«^#5 0 H2 30 

(2) ©M!fr502 (3) CtltlStH 1^77 

[0 0 4 9] 

[0050] mm 

(Stfc-fe U 7 AgX-©^® 1 ) Klt-fe 1; 7 AtRM 2 k 

g ^fi^ss^t Ati, 7 0 0 °ct 2 nm.mx>m 
t%(Ltia;vM&mmMm\ kgmc 0 40 
^ x m®m?m%m ^rctzz mitu u 7 

5 <fc a tin * y* t g^u ffis?MSsae53W# 

S^ffl^T 1 4 0 0 r pm7 1 2 05>P««&L 

/to nznmmzi 1 o^3^»r§;:£fc 
<fc d wot* v 7 as? ^#fc„ c ©nft-t y ^ ^e? 

6 0nmf£5L^, £5fcBET&fc:<k3 JtSESBII 

3 9. SmVg'Tf&SCfctffcfrofco 

[0051] (Sft-t y 72.77 y -©ff® 1 ) mm 50 
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ft-t y ^ ast- ©ffs 1 TffSL/c^-t y ^ ast- 1 
25 g t7^vmt7^vm^f-)^3 ■■ 1 (x;v 
Jt) T^L^fiio, 000 (ft^aa^w* 
-5x-y 3 y7nvF777^-fcJ;3lPWyx^ 

pygmi«¥±^7M7£5o ) ©#y7*y;i/»7 

yX^7AJS/J<!§« (4 0SM%) 3 g ta^*y7j<2 
3 7 2 gfcii^u Mff^La^ssnr^Wfo 
/to ismMsaa 4 0kHzt\ ttmm 1 o#-z?# 

ftfcfr ■a Tco # & ftfc X 7 y 2 5 7 D 7 7 -f ;]/ 7 - 

t?5jfiU ^sta^ty/K^n^s^ttiD 2SM 
%©®fb-fey7Ax^y- (A-i) «fi:-bu 

7AX7'J- (A-l) ©pH&8. 51?£^fco ^ft 

•ty7AX7y- (a-i) ©eaftfifcw if-iufff 

Slig^ftf+TlK/c £ il 5 , 0 . 2 0 ii 

mt/I^Ct&tofrvrto S7c, 1. 

[0052] (is^* v&mmmvm 1 ) 
a 5 o o o ©# y 7 7 y ;H?7 yx-7 AtM (7 7 y ;v 

K7 7 AiM 9 5 m o 1 % 7 7 V 5 m 

o i %) 4 oia%7]<?§M6 o o g t§M*yyki 8 o 
o g ^^bl^^-yttWffiSttMM ( b - 1 ) t L 

tco * yttWffiSttMM ( B - 1 ) © p H tt 7 . 0 

T&o/Co 

[0053] (is^* yttWffiffitt§iJ?«©^S 3 ) 
M 5 o o o ©>f y 7 7 y yi/sr y *-7 

(77y;^7y*-7AtM7 5 mo 1 %, 7^U;HI 
)if;l/25mol%) 40 fiM%7j<}§r« 2 0 0 g £§K 

*y;j<3 8 o o g£M£L^*yftWffii£'Mt (c 

- 1 ) three mj*ymm%n.mm cc- 1 ) © p 

H« 7. 0 7* -3 /to 

[0054] (*?^a©ffM i -an©^7-y-y 

7) p^S i«ffi£03&tf04£^t<fc5ftrXM 
7-y*iif5l 5 0mm©yyny7x/NtffML/c o 

/7yHisftai (iiiti i onm mm?) ^ 

FSftfliCXtSfta^&aSXh-y^ll 5 (LP 
-CVDSI) ^J¥$T lftM OOnmtaSct^tfiJcl 
b> I^I»T3tf5 00 nmt45J;5tX7 
f-y7X/co flBPl l©Hxao. 3 5-1 0 0 /imt 
L, *3^K8|5©(iYttX©l. 5fgtL/c 0 
£T2#800n m©«ftIiS1^7°77V C V Dffi7 

[0 0 5 5] (*^ v gl©ffM 1 -H-©Xg) ^?LK 
7P7yffllS©»7y F^IfiD^it/cSSSXt, a 
D ft tfffl©» < <y F ^te D f^fit/c ^;V7- 1 MfH 

(^^g|©ffMi -a«©^7-y-y7) 7^sl 
/t/^-yf^y y 3 y7x/N^^a^iffi^xt l 

T-fey hU «1)1 ! 3 0 kP afc&S^fcSD^ 
©^/to SiS±t±!H©^ft-fey7A77y- (A- 

1 ) mmft : 2 sm %) t ^7 1 y&m&mm 

(B-l) ^#7 2 5ml /mi n©jig7}MD, SSS 



(8) 

13 

© *tfn? i «© mmM t % 5 £ 5 k ; x^mw l t?s 

TLfctfS, £S8£4 0 r pmtf 2^raHPR?^ IfiS 
SI^WJgL/co ?STL/cWlgM©pH«7. 5, fefitt 
1. 9mPa • stSo/Co fflSfig^X/N^f^I/^-fr 1 
SlftD^LT, St/Jo* JKMh JcD 

ft^iJSL/co s/t, mmmm^xmzm 
ltc 0 ccm^Tc&mmyk^mfimmte i o ^ m io 

©/eft, 1 0 /imJXTC^ftL/cWffl^^-yto^T 
aWffl^^->©S*gPt^©Ma^©fe2 0 /; mJX± 

©ig?M^©KM«IL/Co <?X/N«»T 

®©7M§m^ MPij^ffi? u » < * - y<m 
wtwsMt* 

[0 0 5 6] (iH^it©7M l -Jgr ©ig) MfH 
(H?7«l ©ffM l -J§-©!@) T«L/c/^-y 
^yy3y)x/«, iK*yft«SftM (b 
- i ) icrnxm^tymmmm (c- i ) 
mi* (mfftmnmi -%-<oxm mmthx 20 
1 ftrmieirco ±mmm%rmc 7°^xv c v 
ftiiMt^^y^'y b 7xM&mgj±c v mm 
mmm^yy^ry byx^wfti 1 a-ra-foBfjg 

L/c 0 STf bfeBfeSlO p H « 7 . 3 , ttfitt 1.2m 
Pa • s^^co ffiJgm7Xn£*;^-frS©D^ 

lt> mx&<mw&, mmmmtz 0 s e> k 2 

o^PeWL/co ffim xt 0 yF7^^-T7K?g^ 
£U l 2 0°C©l£»?l OftHIHftS-ttfco Jfc^ 
Sli¥?IMS«^ffl^T, §TJtfuf£©§iJ¥^{t:£iML 

©7K¥77ft#ft» 1 0 /x m©/cft, 1 0 /x mWT©S? 

*mu wm'^-y<TMmnmvk Q s/t, #n 
'fffMUTv © @ mut a wmmm a » e> tia 

fro/to 

[0 0 5 7] (Slft-t U 7 Afiff ©#S 2 ) M£Hz y 7 
AtR»2 kgfcfi&fSgggfcAtU 7 8 0 o C^2Bf^ 40 

/to <: mmmmmx-mmm -Dtctzmit 
tvvLx&%z£zwmLrc 0 mit-bv^mMi k 

^5nm~4 5 0nm^§Lt SSfcBETgfc 

fro /Co 

[0 0 5 8] »-feU^AX^U-©ffS2) W£M 

y 7 m^im 1 xm l fcsffrt u 7 m?<Dttb 50 
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d imit-t v 7 um-mm 2 x\mLtmt^ vvl 
n?zm Ltcma (wnt-t y 7 ax ^ y -©^s 

1) tW©MfKy7W7'J- (A- 2) & 
ffSL/c 0 e©^ft-feU7AX^U- (A- 2) © P H 

as. ixhitzo mit-zyy^zyv- ca-2) © 
ea^^p-^-sf/Tses^^i+TUf^/c 

TMtfO. 2 1 /imfc/J^Cfctffcfc^fco S 
fc, 1. 0 /x mETFOfitf ft s 9 2 . 0%-^So/co 

[0059] (iK * yftWffiffii4MT«©ffS 2 ) 
«5oo 0 y 7 ^ u mr y^-ykwm&fo 

{TWhWy^-^h^l 0 0mo 1%, 7?VJil< 
l^f*0mol%j 4 0SM 2 4 0 g tBJ 

tyyn 1 6 0 gm^Lm^tymwmnm (b 
- 2 ) i: l /to m^t y&Rmmm. ( b - 2 ) © p 

H« 6. 5T*o/co 

[0 0 6 0] (IWJM2-iI©/^-yzy 
^) pSS iSStH3St>'H4t^fj:9arXh^ 

5 0mm©->y3y>IAi<:Mlfc„ 
/NyFlftI M» 1 Onm (HtK^-T) , >\v 

m{km<D±.icm{kmmfrt>%%zvv^mi 5 clp 

-CVDl) £)?STitf 1 OOnmtaSi^t^li 
b> *3^K8|5S*T3*5 0 0nmi:aSJ;5fc:xy 
f-y^L/Co MllOfiXttO. 3 5-1 0 0 /imi: 
L, ^?^»©^SYax©l. 5^tL/co SStff 
SL^800n m©K(ba^ai^7 C V D&X 
fSMLTco 

[0 0 6 1 ] (l^gf©ffM2 -^-©Xg) ^?LK 

9u^y<ilS©»^7 H^iiDo^/c^SXt, a 

(S^«©^2 -S«©/^-y- y^) ^SL 
/t/^-y^^y y 3 yyx/N^^ftas^ffi^Tt L 

TfeyhU W)g#S^3 0kPata?»j:9taD^ 

©€/co ss±t±fH©iSffc-ty7^x7y- (a- 

2) (@^:2SM%) fc^^yttWSffi'lWl 
(B-2) ?:M25ml/mi n©JSfi"eSSD % 

©*tu~e 1 ^©Bf^Jt&SJ;^ \c/X)VmWLxm 
S»4 0 r pmT2^0$fi$^ IfiH 
M^W^L/c 0 ?iTL/cffJgM©pHa7. 0, ffiga 
1 . 4mP a • sfgoft. WMI^x/n^^;!/^-^ 

$e»t2 0^^L/cc X^yYy4^-X 

mzmu 1 2 0 w«t 1 o5>r B m^^ 
/to ^MHiwiJssa^ffl^T, mmmvmm 

Itmmhtco $/c, «^SSMtf*M^T®M*iSiM 

l/co zzmwc®m<Dmmimmiti 0 tim 

©/eft, 1 0 /imttToSILfci»^-yto^t 

ttWffl/^-y©Sftg^^©MagP©fS2 0 (imtti 
©S^gliSt©gM^iML/co 7X7« 
ffi© ^tSil?iilSI¥S^SIIJ L, Wffl/ ^ - y ©g 
MMffiL/co 



[0 0 6 2] (IMitoffM 2 -Hr ©xg) MfH 
(IITMtoffM2 -H-©xg) l?ffiJiL/c7^-y 
f^^Vny-)!/^ m-4*y&RwmM (B- 
2) t^TiK^yftWffirSttM (c-i) «vc 

fifili (H^St ©ffM 1 -|g-©Xg) t^MIfcLTl 
MWILfc. ±!H© W*Tlit7^XV C V DUfc 

nniitt t y ? v>r 'yh^x; N&mgj± c v d mmm 
mm7?y>rv h^x/vswen i ^w^otsl 
tc 0 mmmmm^^x^ c v D«fta«^t 

y 7 7 h 7 X/ N&mgffi C V D KMtt t 7^ 
y^ry h ^x/N^^n^ti l ^W«gL/c 0 STL 
/c»PJ©pH«7. 3, fSfi&l. 2mPa • s?& 

§. < »t K^JWSfc j; D 2 P. 2 o ftffism L 
/to Jfcjf^ Xfc°yF^^--£7jc/g£^£L, 1 2 0 

$ - ymy y a y 7XMto^TMif-Sf&Mff-£ffl 

ISItia 1 0 n m©/cJ6> 1 0 /i mJXT©^*L/c«ffl/^ 

flg 2 0 /* m«±©IIT#ff ^ £ ©$M£iJ£ L/c 0 $ 6 
fc, ^x;«»fffi©^tS*TilfflM¥S^^L, ft 

iffl;^-y©isM^ffpfffiL/co Mrnvmrpv 
[0 0 6 3] (&ftm<D&m-g&<Drt9-y-y 

[oo64] m^mimtfi 3 -jg-©xg) mtt 

[0 0 6 5] (HT#il©7M 3 -Jgr ©xg) MfH 
(IIT5>ii©ffM3 -%-<DTW XMmLtcr^~y 

mfv^y^xj^t, m^tymmmm cb- 

i) fc{WcgWy7K£^/c« (HT^itoffM 
1 -fg-©Xg) tmmicLX 1 MISLfc. ±12© 

h 7 X/ \& tf ffiEE C V D SffcMitt t^7^7h^ 

x/N^n^n i ^w-r osf^Lfco stl/cWpj© 

pH«8. 3, ffig^O. 9mPa-sf$^:.9S 
it St j; D S 6 1 2 0 5>Pb» L /c 0 

it, z^yv^j^-Tvicmmzu i2o°c©^ 
t, mrnmommtzmLTco s/c, ^*-ytf 

£ y U a y^x/Nto^Tttft^SSM^M^TSM 
^iML/co c ^^/c&Mff-©7K¥73fr#Mi; l 
0 /i m<DTcH>, 1 0 /i m«T©SIIL/c«ffl7^-yfc 

^T««ffl/^-y©Siig^©MH§Ma2 o ^ 

mK±©ST^mi©SM^iML/co 2 5>fc, 71 
7N«ffi©^gS1IT»i?j|£*ll;L, Wffl/^- 



y©gM^mffiL/£o s/t, mftnytm-enmm 

[0 0 6 6] (fgT5>gt©ffM 4 -®x ©xg) MfH 
■ifi?fr!!©^$3 s -«xg Tjwuc/^-y 
#?^Jny9XA^ 2 %77fc7K«fQ§rOTt 2 
0^^1«LTS^fta^^x«y^y^L/co x-y 
^y^i^x/^^^-^SIjXD^LT, ffifcX-§.< 

mm. mmmmicz d s 2 o ^PeWl/co 

x tf y K 7 7 -V- Tvje/S* ^£ L , 1 2 0 °c © 

10 ^n-ei o^m^^/to %=Fmmm\imwz 

ffl^T, WJgM^©li¥8ft*iML/co S/c, z^- 

y^tyyay^x/Nto^Tatti+siMl+^ffl^T 

SM»K L/io C u T-ffl^/cgMI+©7R¥73 ^(Stl 
Iil0(i m©fe», 1 0 11 m«TO^Ilfcll»^- 
yto^TMffl7^-y©g^t^©MagP©fl2 
O/imJ-XXC^T^fg^ClM^iJSL/co 
7x/N5j5|?ffi©^SilTillS13i:S*fil^L, ffllffl7N 
5-y©IM^ffffiL7Co S/c, *ffifl"©3fcSTt?©I 

20 [0 0 6 7]Jt«HM 

(^T^s©ffM 5 ) $mvi>*y®wm<om*v 

£IWfWc*;^Mc||ffiM (^T5>gl©ffMi -S 
«©7 ^ - y - y f) xm L/c t, © t / ^ - y 
f-j-^vU ay'Vx/NT^ftftaSlffi^TtLT-b-y h 
L, W*#1^3 0 k P at^§j;^tlD^©€/co 

Sffi±tm«yy*W^j (s i o 2 gTrMi 2. 5 

11%) £5 0ml/mi n ©MSTjM o T?ST L ft ^ 

6, ss^4o r pmX8^mm^, tmmwis 

30 L/co ±IE©W)gll7ftt7 7Xx'CVD^{[:a^l^ 
1 7*7 y 7" -y h 7 x/ ffiffi C V D gftiiigHtf £ 7 
h^xA^nfn 1 ftfl-fofffigL/co ?ST 

L/c«y y AWlgM© p H it 1 0 . 3 , ffiga 8 m P 
a • stS^c, WJgfi7X/N^^;l/^-^?)fjXD^L 
T, ifeK^S< ffi^r^jf J; D 5 6 1 2 0 

m^l/co mw&s 7.vy\ t 7j j e-"&m*m; 

U 1 2 0°C©|g«Tl oftM%M2#rc 0 t^TIM 

/to HJMHJgfr &ifi2 0 M m©X h y^Ilttiili 
40 mSLT^^Lt^Lfc S/c, MifSSTlff- 
^HJOTmi«tL/t cc-c)[ji^KMtf-©7K¥73 
iRl^WSfilH: 1 0 fi m©/ci6, 1 0 n m«T©«ftL/ca 
ffl/^-yt-o^Ta«ffl7^-y©Sftg^^©Ma 

U M7^-y©g7l^mffiL/co $/c, 7j<iSff©7t 

/Co 

[0068] m\zifmm^m^m^mm 

50 MLfe«^Rt;jtl5EMt < fc5^©)iJ?, St;g7l©iJ 
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m^m^t (Ifinm) t 
[0 0 6 9] 
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X = 100 # m 
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X = 100 0 m 
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X = 0.35,um 
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X = 100 u m 
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40 
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65 
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100 
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X = 0.35/itn 




20 


25 


35 


40 
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HMbi£3RK 


230 


230 


250 




70 
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2.3 


60 




30 




92 


100 


4.2 




2.3 



c m p icfc < ^ 5 nr^ 5 ^ u mmivmi%v-& 

[0 0 7 0] 

[0 0 7 1 ] S/c, fgHl©{I£{«? 40 

So 

[Hffi<Df!»M 

[Hi] hi mmm^m^mBm^to 
m 2 ] h 2 m«©fg?5«j£?££*<rc 

[H3] HsarXh/^-ycTffiH^fo 



[0 4] 0 4«rXh/^-y©»TffiH^to 

1 Xhy^CSftS*) II 

2 S iSS 

3 hU^f- 

l mmm 

5 SSBSftH 

6 l^itiS 

7 xy^y^ap 
1 1 M 

1 2 0$ 

1 3 m^mm 

1 4 s^ann 

is csfcss) i 
is s i as 

Ti SfcssiSiP (1 0 0 0 A) 

T 2 HfcSHIiJ? (8 0 0 0A) 

t 3 m^mwm (soooa) 

X flltB (0. 3 5-1 0 0 \im) 
Y |«l (1. 5X) 
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[Hi] [02] [03] [04] 




02)mm m mm 
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F £-2>(##) 5F032 AA35 AA44 AA77 DA03 DA04 
DA24 DA33 DA78 



